Waking and genioglossus muscle responses to upper airway pressure oscillation in sleeping dogs.
We studied waking and genioglossus electromyographic (EMGgg) responses to oscillating pressure waves applied to the upper airways of three sleeping dogs. The dogs were previously prepared with a permanent side-hole tracheal stoma and were trained to sleep with a tight-fitting snout mask, hermetically sealed in place, while breathing through a cuffed endotracheal tube inserted through the tracheostomy. Sleep state was determined by behavioral, electroencephalographic, and electromyographic criteria, and EMGgg activity was measured using fine bipolar electrodes inserted directly into the muscle. Oscillatory pressure waves of 30 Hz and +/- 3 cmH2O (tested at atmospheric and subatmospheric upper airway pressures) were applied at the dog's nostrils or larynx, either constantly for a period of 1 min or in 0.5-s bursts. We found that the pressure stimulus had two major effects. First, it was a potentially powerful arousal-promoting stimulus. Arousal occurred in 78% of tests in slow-wave sleep (SWS) and 55% of tests in rapid-eye-movement (REM) sleep, with swallowing and sighing accompanying many of the arousals. Second, it produced an immediate and sustained augmentation of EMGgg, in wakefulness, SWS, and REM sleep. We conclude that oscillatory pressure waves in the upper airway, as found in snoring, produce reflex responses that help maintain upper airway patency during sleep. Loss of this type of reflex might contribute to the onset of obstructive sleep apnea in chronic snorers.